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Abstract 
Background and Problem Statement: High rates of diabetes complications in the United States 
impact the hospitalization rates and costs of services to manage this population.  The Veterans 
Administration (VA) Office of Connected Care is field testing a text messaging application 
called the Annie App which contains a diabetes educational/motivational text messaging 
protocol to support patient engagement in self-care.  The purpose of this project was to determine 
text message preferences of patients with Type 2 diabetes related to perceived usefulness of 
content and message structure in order to inform the redesign of the diabetes 
educational/motivational text message protocol with a goal to positively influence patients’ 
intention to use this protocol.   
Methods: Interviews were conducted to identify text message preferences that relate to perceived 
usefulness of content and message structure.  Evaluation included a thematic analysis of data 
obtained from the interview sessions.   
Results: Themes included message structure, message framing, perceived usefulness, user 
attitude, and behavioral intention to use the text messaging protocol.   
Recommendations: Modification of text message protocol content and structure based on patient 
preferences and in alignment with current evidence to be reviewed by the VA Office of 
Connected Care for use at the local medical center.  Further research is recommended to evaluate 
the effects of gain-framing versus loss-framing within health messaging.  Further quality 
improvement efforts are recommended to include determining patient perceptions of the diabetes 
educational/motivational text messaging protocol after the protocol is in use for a period of time, 
as well as the measurement of clinical outcomes.    
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Designing a Diabetes Text Messaging Protocol 
Diabetes has reached epidemic proportions in the United States with 29.1 million people 
diagnosed with diabetes or 9.3 percent of the population, a statistic too large to ignore (National 
Center for Chronic Disease Prevention and Health Promotion, 2014).  The rate of hospitalization 
for patients with diabetes is 267 per 1000 diabetic population (Centers for Disease Control and 
Prevention, 2009).  Estimated total diabetes cost in 2012 was 245 billion dollars (National Center 
for Chronic Disease Prevention and Health Promotion, 2014). 
In an effort to decrease the negative impact of chronic disease such as diabetes and 
manage the disease more effectively, the Veterans Health Administration’s (VA) Office of 
Connected Care is currently field testing a short messaging service (SMS) application called the 
Annie App (U.S. Department of Veterans Affairs, 2016).  This application allows text messaging 
communication between the application and patient’s cell phone (see Appendix A).  Protocols, 
defined as “templates of rules governing the information patients receive and send to Annie”, are 
stored in the application library (U.S Department of Veterans Affairs, 2016, p. 26).  
Educational/motivational protocols as well as protocols allowing for patients to transmit specific 
health readings are included in the library.  These protocols contain multiple automated text 
messages to assist patients with self-care behaviors.  If patients agree to participate, providers 
can choose one or more of these protocols for a specific patient when clinically indicated.  For 
example, text messages within the health reading protocols remind patients to text data such as 
blood pressure, blood glucose, and weight for provider review at a frequency designated by the 
provider.  Educational/motivational protocols are used to send patients texts containing health 
messages for a specific condition, such as diabetes and hypertension.  A diabetes 
educational/motivational protocol developed by clinicians for the field testing of the application 
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includes text messages promoting healthy nutritional intake, activity levels, and glucose level 
monitoring (see Appendix B).  As field testing of the text messaging application continues, the 
VA Office of Connected Care is recommending that the existing educational/motivational text 
messaging protocols be reviewed and revised based on patient perception of usefulness and 
intention to use the protocol.  Due to the large number of patients with diabetes at the local 
medical center site, the focus of this quality improvement project is the review and redesign of 
the current diabetes educational/motivational text messaging protocol to enhance patient 
intention to use the protocol.    
Literature Review 
 
An electronic database search was completed to identify articles on designing text 
message protocols and the impact to clinical outcomes and patient intention to use the protocol.  
This resulted in thirty-five articles with the following research focus: clinical outcomes, patient 
preferences, health literacy, reading level, message structure, message framing, message content, 
patient preferences, and quality improvement framework.   
The use of mobile health tools, including text messaging, has been shown to improve 
blood glucose levels (Hamine, Gerth-Guyette, Faulx, Green, & Ginsburg, 2015; Pal et al. 2013; 
Saffari, Ghanizadeh, & Koenig, 2014; Arambepola et al., 2016).  A review of twenty six 
randomized control trials found that forty two percent of the trials reported significant 
improvements in blood glucose levels from a mobile health intervention which included text 
messaging (Hamine et al., 2015).  A meta-analysis found a small but significant positive finding 
on the use of diabetes management computer-based interventions, including the use of text 
messaging, on the improvement in HbA1c levels (Pal et al., 2013).  HbA1c is a laboratory test 
that measures “average blood glucose for the past 2 to 3 months” (American Diabetes 
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Association, 2016, para 2).  The recommended HbA1c level is less than 6.5 percent to 7 percent 
depending on clinical presentation (American Diabetes Association, 2016).  A meta-analysis 
completed by Saffari et al. (2014) reported a significant reduction of HbA1c levels from the use 
of text messaging.  A systematic review found the use of mobile interventions, including text 
messaging, improved HbA1c levels which is important for effective diabetes management as 
reported by the authors (Arambepola et al., 2016).  The use of text messaging targeted to patients 
with chronic illness, including diabetes, has been reported to improve self-management of care 
(Hall, Cole-Lewis, & Bernhardt, 2015; Buis et al., 2013).  There is also evidence to suggest that 
tailored text messages are effective interventions to improve clinical outcomes for patients (Lin 
et al., 2015).  However the individual tailoring of text messaging is outside the scope of this 
project.  Since the Annie App application is not in full operation due to continued field testing, 
the measurement of clinical outcomes is not part of this project.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
Health literacy is important to consider when designing effective text messages.  Literacy 
includes basic skills of comprehension whereas health literacy includes comprehension within a 
health context (Nielsen-Bohlman, Panzer, & Kindig, 2004).  Selden, Zorn, Ratzan and Parker 
(2000) define health literacy as “the degree to which individuals have the capacity to obtain, 
process, and understand basic health information and services needed to make appropriate health 
decisions” (p.vi).  Low health literacy in individuals is associated with higher mortality 
compared to individuals with high health literacy (Bostock & Steptoe, 2012).  An integrated 
model of health literacy describes accessing, understanding, appraising, and applying health 
information as effective competencies of health literacy (Sorensen et al., 2012).  Patients using 
the diabetes educational/motivational text messaging protocol will need to understand, appraise, 
and apply the information included in these messages.  U.S. Department of Health and Human 
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Services, Office of Disease Prevention and Health Promotion (2015) identifies steps in assessing 
health literacy in a digital environment including asking participants to “describe what they’ve 
read in their own words” and “describe what action they would take after reading the content” 
(para 2).  The implementation of these steps during the evaluation of a diabetes 
educational/motivational text messaging protocol in an interview setting can inform the design of 
these messages and ensure message clarity.   
When designing message content, the reading level should be at the seventh or eighth 
grade level to support understanding of health messages targeted to all patients (National 
Institutes of Health U.S. National Library of Medicine, 2016).  The most recent comprehensive 
literacy study of adults in the United States reviewed literacy related to “prose literacy, document 
literacy, and quantitative literacy” including proficiencies such as locating information and 
problem solving (U.S. Department of Education Office of Educational Research and 
Improvement, 2002, p. xvi).  As a result of this study, adult participants with only an eighth 
grade education performed at the lowest proficiency level of literacy (U.S. Department of 
Education Office of Educational Research and Improvement, 2002).  Twenty three percent of 
total participants in this study reported not completing high school, however sixty two percent of 
participants within the lowest literacy proficiency level reported not completing high school 
(U.S. Department of Education Office of Educational Research and Improvement, 2002).  
Additionally, participants older than age sixty five had literacy scores on average well below 
participants in the forty to fifty four age range which was reported to be partly influenced by lack 
of additional schooling (U.S. Department of Education Office of Educational Research and 
Improvement, 2002).  Regional differences include lower literacy proficiencies in the Northeast 
and South compared to other regions in the United States (U.S. Department of Education Office 
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of Educational Research and Improvement, 2002).  These findings support the recommendation 
to ensure health messages are written at no more than an eighth grade level.  When designing a 
text messaging protocol, readability test tools can be found online and should be used to ensure 
the content of text messages are written at the appropriate grade level for the target population.       
Structuring of health messages to align with the human processing components of 
encoding, storage, and retrieval supports effective messaging (Lang, 2000; Lang, 2006).  The 
processes of encoding, storage, and retrieval are dynamic and interactive resulting in information 
that is appropriately selected, combined with previously stored information, and actively 
retrieved by an individual when needed (Lang, 2006).  The Limited Capacity Model of 
Motivated Mediated Message Processing describes factors that influence these processes, 
including human cognitive resources and motivation as well as redundancy of information 
provided (Lang, 2006).  To support message processing, the goal of the message must be 
identified prior to designing health messages (Lang, 2006).  According to Lang (2000, 2006), in 
order to change behavior the message structure must support the encoding and storage of the 
behavior and include information on why it should be changed, as well as the change 
intervention in such a manner to support activation of motivation.  Constructing text message 
structure using the encoding and storage of behavior change goals as described can address 
issues of limited capacity and contribute to effective message processing (Lang, 2006).  Leshner, 
Bolls, and Thomas (2009) used this model in an effort to determine the effect of fear versus 
disgust appeals in anti-tobacco messages.  Fear was defined as “scary, fearful, or frightening” 
while disgust was defined as “sickening, repulsive, or gross” (Leshner et al., 2009, p. 452).  
According to the model, message content activates appetitive and aversive emotional responses 
and thus processing of the message (Lang, 2006).  Leshner et al. (2009) found high-fear 
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messages that also included disgusting content produced stronger aversion and less encoding of 
the message.  The authors recommended further research on aversive activation and message 
processing (Leshner et al., 2009).   
Types of message framing may influence how patients make health care decisions 
(Rothman & Salovey, 1997).  Persuasive message framing focusing either on the benefits of 
using a behavior (gain-framed) or focusing on the risks of not using a behavior (loss-framed) has 
been described in the literature (Rothman & Salovey, 1997).  Messages that contain gain-framed 
information should be associated with prevention behaviors and messages that contain loss-
framed information should be associated with detection behaviors (Rothman, Bartels, Wlaschin, 
& Salovey, 2006).  However, the authors further note that people may perceive the distinctions 
of prevention and detection differently (Rothman et al., 2006).  Moorman and van den Putte 
(2008) found that the level of information processing further influences whether individuals are 
impacted by loss- or gain-framed messages.  For example, an individuals’ perception of whether 
their actions are problematic can directly influence whether they will be impacted by a gain- or 
loss-framed message (Moorman & van den Putte, 2008).  Further research on health behavior has 
produced inconsistent findings on the benefit of message framing.  Messages using a gain-
framed focus were found to have a significantly higher effect on prevention behavior than a loss-
framed focus (Gallagher & Updegraff, 2012).  However, a systematic review of gain- versus 
loss-framing indicated lack of evidence of type of framing on behavior change and the authors 
recommended a balanced approach to using framing (Akl et al., 2011).  Due to the heterogeneity 
of the studies, further research in determining message framing effectiveness within certain 
conditions is considered important to undertake (Akl et al., 2011).   
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Conceptual Framework 
Patients’ perception of usefulness is important to consider in the development of 
consumer health information technology such as text messaging (Agency for Healthcare 
Research and Quality (2012).  If patients do not find the content in the text messages useful, then 
they will not actively engage with the text messaging application.  Davis (1989) conducted 
seminal research which considered perceived usefulness an essential determinant of technology 
adoption.  The Technology Acceptance Model (TAM) was developed to describe user 
acceptance of technology in the area of job performance and includes the components of 
perceived ease of use and perceived usefulness on attitude and behavioral intention to use new 
information technology and actual usage (Davis, 1989; Davis, Bagozzi, & Warshaw, 1989).  
Although both the antecedents of perceived ease of use and perceived usefulness significantly 
impact actual usage perceived usefulness was found to have a stronger significant effect (Davis, 
1989).  The TAM model has been further developed to include additional components and 
relationships that impact perceived usefulness and perceived ease of use, however it is still 
focused on job performance (Venkatesh & Bala, 2008).   
External 
Variables
Perceived 
Usefulness 
(PU)
Perceived 
Ease of Use 
(E)
Attitude 
Toward Using 
(A)
Behavioral 
Intention to 
Use (BI)
Actual 
System Use
 
Technology Acceptance Model (TAM) (Davis, 1989; Davis, Bagozzi, et al., 1989) 
The use of the TAM model outside the area of job performance was successfully applied 
and demonstrated by Hung and Jen (2012).  These authors applied the TAM model to the use of 
Mobile Health Management Services (MHMS) in which health care is delivered by cell phones 
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and other mobile technology (Hung & Jen, 2012).  Patient motivational and educational 
messages delivered by mobile technology are included in MHMS (Hung & Jen, 2012).  The 
authors confirmed the positive and significant relationships between the following TAM 
variables in the MHMS population: perceived ease of use and perceived usefulness; perceived 
ease of use and attitude; perceived usefulness and attitude; perceived usefulness and behavioral 
intention toward MHMS; and attitude and behavioral intention toward MHMS (Hung & Jen, 
2012).  Research (Hung & Jen, 2012) supports the use of the TAM for patients using mobile 
health technology and confirms relational significance between the TAM variables in a mobile 
health patient population.   
Perceived 
Usefulness
Perceived 
Ease of Use
Attitude
Behavioral 
Intention towards 
MHMS
 
Mobile Health Management Services (Hung & Jen, 2012) 
Perceived usefulness, attitude, and behavioral intention to use the protocol are within the 
scope of this project and relate to the design and use of the specific diabetes 
educational/motivational protocol within the text messaging application.  From the perspective of 
the diabetes educational/motivational text messaging protocol, patient perceived usefulness of 
the protocol determines patient attitude and thus behavioral intention to use the protocol as 
depicted by TAM and MHMS (Davis, 1989; Davis, Bagozzi, et al., 1989; Hung & Hen, 2012).    
Therefore, to positively influence patient perceived usefulness and intention to use the 
diabetes educational/motivational text messaging protocol, the design of the content of text 
messages within this protocol is important to consider.  The identification of patient preferences 
12 
DESIGNING A DIABETES TEXT MESSAGING PROTOCOL  
 
is an important step in this process.  The identification of patient values and preferences is 
recommended as a part of patient centered care (QSEN Institute, 2014).  Integration of user 
preferences in the design of consumer health information technology results in products that are 
actually used and considered useful by the target audience (Agency for Healthcare Research and 
Quality, 2012).  Participatory design, including the identification of patient preferences, has been 
used successfully to inform development of healthcare technology (Haun, Chavez, Nazi, & 
Antinori, 2016).  For diabetes consumer health informatics technologies, identifying user 
preferences or usefulness issues early in the developmental process can be assisted with user 
feedback (LeRouge & Wickramasinghe, 2013).  Nelson et al. (2016) conducted a study that 
improved user experience of a diabetes text messaging program by using participant feedback 
and identifying patient preferences.  End users participated in multiple rounds of usability testing 
to improve the text messaging program.  Collecting and analyzing qualitative data through 
patient interviewing is an effective method that can be used in the refinement of the diabetes 
educational/motivational text messaging protocol (Polit & Beck, 2012).  The aim of these 
interviews is to uncover meaning within a specific situation that impacts participants.  This type 
of effective data collection elicits rich data for analysis (Polit & Beck, 2012).  To address 
potential bias and facilitate target population involvement in refinement of the diabetes 
educational/motivational text messaging protocol, rigorous data collection and analysis must be 
completed to ensure data is reflective of participant meaning (Polit & Beck, 2012).   
Quality Improvement Framework 
The quality improvement framework applicable to the design of text messaging protocol 
language is the structure-process-outcome approach as first described by Donabedian (1988). 
Structure describes the characteristics of the patient care setting, process describes the specific 
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activity which is occurring, and the outcome describes the effectiveness of the specific structure 
and process on the patients’ health status (Donabedian, 1988).  Strong linkages between the 
categories of structure, process, and outcome must be present for effective quality improvement 
(Donabedian, 1988).  The Organization for Economic Co-operation and Development (OECD) 
used the structure-process-outcome approach by Donabedian (1988) in the development of a 
framework for the Healthcare Quality Indicator project (Kelley & Hurst, 2006).  Although the 
structure category was not used, this framework used the process category to describe evidenced 
based practices such as immunization and blood pressure checks and the outcome category to 
describe metrics such as infection rates and Acute Myocardial Infarction (AMI) survival rates 
(Kelley & Hurst, 2006).  As the authors noted, it was important to ensure that the evidence based 
practice described within the process category had a direct impact on the outcome (Kelley & 
Hurst, 2006).   
Within the context of the Annie App text messaging application (see Appendix C), the 
application technology is considered the structure category with the process category including 
the use of the text messaging protocols by patients.  The outcome category includes clinical 
measurements such as improvement in HgbA1c.  Since the Annie App application is currently in 
field testing, it is not yet feasible to analyze the effect of this text messaging application and 
diabetes educational/motivational protocol on clinical outcomes at the local site.  However, the 
identification of patient preferences regarding protocol perceived usefulness of content and 
message structure is an important process category which may impact patients’ intention to use 
the diabetes educational/motivational text messaging protocol.   
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Purpose 
 The purpose of this quality improvement project was to determine text message 
preferences of patients with Type 2 diabetes related to perceived usefulness of content and 
message structure in order to inform the redesign of a diabetes educational/motivational text 
message protocol with a goal to positively influence patients’ intention to use this protocol. 
Methods 
This quality improvement project used interviewing to explore patient insights regarding 
existing diabetes educational/motivational text messaging protocol related to message structure, 
perceived usefulness of content, user attitude, and behavioral intention to use the protocol.  The 
method was chosen because it is an appropriate method to collect data to help understand 
patients’ needs and preferences related to educational/motivational protocol content.  This design 
allowed for a deeper understanding of patient preferences by directly experiencing participants’ 
reactions to a text messaging protocol (Trochim, 2006) 
Participants and Inclusion Criteria 
 
Purposive homogenous sampling was used in order to get feedback regarding user 
perceptions of patients with Type 2 diabetes to inform the revision of the diabetes 
educational/motivational text messaging protocol.  Inclusion criteria included a diagnosis of 
Type 2 diabetes, ability to cognitively participate in an interview, and owning a cell phone with 
text messaging capability.  A sampling plan diagram was created which summarizes the 
components of sampling for this quality improvement project (see Appendix D).  Fourteen 
participants were approached and all met inclusion criteria and were interviewed during a three 
week period.  All participants were male and were previously assigned to primary care teams at 
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the main medical center site or community based outpatient locations affiliated with the main 
medical center. 
Setting 
The setting was within the Coatesville VA Medical Center Primary Care Department.  
This familiar and accessible environment increased the likelihood of participation by the target 
population (Barbour & Kitzinger, 1999).  Resources available at the site included a group 
conference room for the interview session.  All participants were interviewed at the main 
medical center site.   
Recruitment 
 
The interviewer provided thirty minute time slots between eight am and four thirty pm, 
Monday through Friday, throughout the three interview weeks.  Patients were recruited from 
existing primary care team panels by primary care registered nurses involved in care 
management or health promotion.  Patients were asked by phone or in person by the registered 
nurse if they would like to participate in an interview to provide input on diabetes 
educational/motivational messages through a text messaging application.  Patients were notified 
of the time and location of the interview by the registered nurse. 
Data Collection Procedures 
 
The interview script (described in Appendix E) was created based on research of 
perceived usefulness, user attitude, and behavioral intention (Davis, 1989; Davis, Bagozzi, et al., 
1989; Hung & Jen, 2012); message content structure (Lang, 2006); with the intent to improve 
health literacy (Sorensen et al., 2012; U.S. Department of Health and Human Services, Office of 
Disease Prevention and Health Promotion, 2015).   
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The interviewer was this student and was described to participants as a nurse.  Using the 
interview script (see Appendix E), the interviewer provided initial introductory information 
regarding the interview.  The participants were then asked by the interviewer if they wanted to 
continue with the interview and be recorded.  Following verbal consent to be recorded, 
participants were asked to sign Department of Veterans Affairs consent for use of picture and/or 
voice (see Appendix F).  All participants (n=14) consented to recording and signed the consent 
form.  The participants were then assigned a unique identifier to be used during the interview 
sessions and analysis.  The handheld audio recording device was then started and the remainder 
of the interview script introduction was read to the participants.  The current VA diabetes 
educational/motivational text messaging protocol (see Appendix B) was then provided to the 
participants in written format and participants were given time to completely read all text 
messages in the protocol.  The interviewer stayed in the room while the participants read the 
protocol.  The participants were then asked open ended questions about the protocol.   
The interview questions (see Appendix E) included a general opening question, “What do 
you think about these text messages?”.  Questions regarding health literacy included, “Describe 
these messages in your own words.”, “Describe what action you will take after reading these 
messages”, and “What would you like to change and why?”.  Questions regarding message 
structure included, “Tell me about what the message is asking you to do and why?” and “What 
would you like to change in the message and why?”.  Questions regarding perceived usefulness 
included “Tell me about how these text messages might address your needs as a patient with 
diabetes.” and “What would you like to change in the message and why?”.  Questions regarding 
participants’ user attitude towards using the diabetes educational/motivational text messaging 
program included “Tell me your thoughts on whether receiving these text messages is a good 
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idea to manage your diabetes.” and “What would you like to change in the message and why?”.  
A question regarding the behavioral intention to use the diabetes educational/motivational text 
messaging protocol included “Tell me you thoughts about whether you would intend to sign up 
to receive these text messages.”.  Two closing questions included “What additional text 
messages would you recommend to include?” and “Is there anything else you would like to tell 
me?”.   
The individual interview sessions lasted for thirty to forty-five minutes and healthy 
snacks were available to participants during this time.  Additional memos were completed 
describing observations of the interviews and interviewer reflections.  Data saturation was 
obtained after fourteen interviews at which time participants were providing the same or similar 
data as previous participants (Polit & Beck, 2012).  Participants readily engaged in the interviews 
and provided data throughout the interviews pertaining to all categories of questions including 
health literacy, message structure, perceived usefulness, user attitude, and behavioral intention to 
use.  For example, questions regarding behavioral intention to use the protocol also included 
participant responses related to perceived usefulness and health literacy.   
Data Management and Analysis 
 
Following the individual interviews, a full transcription of the audio recordings was 
completed by the interviewer.  De-identification of the transcription occurred and participants 
were identified using only a unique identifier.  The audio recordings were then destroyed after 
transcription was completed.    
Interview data represented from the transcript and completed memos were read and 
reviewed multiple times for analysis.  This thematic analysis was then completed after 
identifying concepts that were then further refined into codes.  The code definitions were 
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recorded in a codebook, using Microsoft Excel, with subsequent coding of the transcript related 
to these codes.  Following the coding process, the identification of broad themes was conducted.  
An iterative process of identifying themes that emerged from the data was accomplished.  These 
themes include message structure, perceived usefulness, user attitude, and behavioral intention.  
An additional theme that emerged related to message framing and was previously identified in 
the literature as requiring additional research (Akl et al., 2011).  Findings were used to 
recommend revision of the current diabetes educational/motivational text messaging protocol. 
Timeline 
 
The timeline for the project included one week for participant recruitment, three weeks 
for interview sessions, four weeks for data analysis, generation of findings, and 
recommendations for modification of current diabetes educational/motivational text messaging 
protocol.   
Week 1 Recruitment 
Week 2-4 Interviews 
Week 5-8 Data Analysis, generation of findings, modification of current diabetes 
educational/motivational text messaging protocol 
 
Human Subjects Protection 
 
 This quality improvement project was approved by the VA Coatesville Medical Center 
IRB and Drexel University IRB departments.  Participants provided written consent for audio 
recording.  Confidentiality and privacy was maintained by assigning a unique identifier to the 
participant prior to audio recording and ensuring that any participant identifiers were de-
identified during the transcription process.  The audio recording was destroyed after the 
transcription was completed.      
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Characteristics of Participants 
 All participants were male and were currently enrolled as patients in the primary care 
setting at the local medical center.  Eighty six percent of participants were Caucasian and twelve 
percent were African-American.  The age range of participants was between fifty eight and 
seventy four years of age.  All participants were United States military veterans with Type 2 
diabetes.   
Results 
 
 Five major themes emerged from the data analysis including message structure, message 
framing, perceived usefulness, user attitude, and behavioral intention to use the protocol.  
Message structure is defined as structuring the message to include the behavior, reason for 
change, change intervention, and activation of motivation (Lang, 2006).  Message framing is 
defined as focusing on the benefit of using a behavior (gain-framed) or focusing on the risks of 
not using the behavior (loss-framed) within the text message (Rothman & Salovey, 1997).  
Perceived usefulness is defined as content that is considered useful by participants in managing 
their diabetes.  User attitude is described as patients’ feelings about managing their diabetes.  
Behavioral intention to use is described as factors that directly influence participants stated 
intention to use the educational/motivational diabetes text messaging protocol.   
Message Structure 
 Within this theme, participants discussed message clarity, motivation, reasons for change, 
directness, and use of action words.  Twelve participants (86%) discussed clarity of message.  
Four of the twelve participants (33%) discussed an overall perception of texts being clear and 
understandable.   
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But you know they can’t be too long and have to be written in common English for 
anyone to understand I think.  And I think they are.  It’s all pretty clear and pretty good. 
(Participant 10) 
They are very understandable especially for people who have problems reading. 
(Participant 11) 
Eight of the twelve participants (66%) reported confusion with specific text messages.  The texts 
written as “Hi this is Annie - Call your provider or Telephone Advise Nurse if you have reported 
low blood sugars (two or more per week, especially at the same time of day)” (TM5) and “Hi 
this is Annie – Always wear a diabetes ID bracelet or necklace (ask your diabetes educator)” 
(TM2) created confusion as to who the telephone advise nurse and the diabetes educator are.   
I don’t know who my telephone advise nurse is either.  Who are you talking about?  
(Participant 2) (TM5) 
Who is my diabetes educator?  (Participant 1) (TM2) 
Participants reported being confused with three separate texts written as “Hi this is Annie - Call 
your provider or Telephone Advise Nurse if you have reported low blood sugars (two or more 
per week, especially at the same time of day)” (TM5); “Hi this is Annie – Check your blood 
sugar before you drive, never drive when your blood sugar is low (below 100 for driving)” 
(TM4); and “Hi this is Annie – Taking your insulin to early can put you at risk for low sugar, 
check your schedule to see how you can improve your insulin timing” (TM11).  These three texts 
created confusion as to what a low blood sugar is and when a low blood sugar is a cause for 
concern.   
What is a repeated low blood sugar?  I don’t know what this means.  (Participant 8) 
(TM5) 
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That is interesting below 100 for driving.  That’s considered low – 100?  All along I have 
been told to get my blood sugars under 100.  So, if you are going to drive, interesting.  
(Participant 3) (TM4) 
Taking insulin too early would put you at risk for low blood sugar.  I’m not sure what this 
means, you want to lower your blood sugar anyway.  (Participant 2) (TM11) 
The text message, Hi this is Annie – Always wear a diabetes ID bracelet or necklace (ask your 
diabetes educator), activated motivation in participants to obtain this ID bracelet (64% of 
participants).   
I used to have a bracelet years ago which I did obtain up here but I have not had one 
since.  I have had some problems in the past so I am glad to know who it is so I can speak 
to this person.  (Participant 2) (TM2) 
I like this idea about this ID bracelet.  Can I get it here?  (Participant 7) (TM2) 
Three participants (21%) commented on the importance of including why the behavior should be 
changed in the text message. 
The only thing that I really don’t see on there is the explanation why.  Why do you need 
to have a carb, why do you need to have an ID bracelet, why do you need to take a source 
of sugar with you?  It could be just exactly what it’s saying and then tell them why.  
(Participant 6) (TM15, TM2, TM3) 
 You are not giving people a reason to do things.  (Participant 1) 
Directness of the text message, as it relates to message structure, was commented on by three 
participants (21%).  The comments were mixed on whether directness is considered a benefit. 
Uh, I think a lot of people.  Just my view, uh, don’t like to be told what to do.  For me, if 
it is going to help me, I’m all for it.  But there’s many people out there.  This is more of a 
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suggestion, it’s not going after a person and telling them they should do, they should do, 
they should do.  This is not being put out that way. (Participant 4) 
More directional and plan out telling me you know you should do this.  As opposed to 
you know what I mean.  I mean they are all good motivational texts.  But I would prefer 
more directness rather than innuendo.  (Participant 5) 
One participant (7%) commented on the importance of using action words in the text. 
I notice that after the intro, it uses words like check, call, be, all of these are action words.  
And that alerts me that I should check something.  An action.  So, the introduction Hi this 
is Annie, the next words are meant for me to take an action.  (Participant 6) 
Message Framing 
 Seven participants commented on this theme (50%) with three participants commenting 
on the benefit of using loss framing and four participants commenting on the benefit of using 
gain framing.   
Also, I think it’s important to realize to tell people if you neglect monitoring your 
diabetes, this is what can happen.  It should all be in there.  Here’s a warning, your feet, 
your eyesight, what’s more important than your eyesight, ok?  I can’t think of anything.  I 
can’t imagine it.  Something that I think scares people.  You know and there’s nothing 
wrong with scaring people.  (Participant 13) 
Here is what can happen to you if you disregard your meds, here it could develop into 
amputation, blindness, you know major organ failure.  (Participant 5) 
To assure them that you know people going blind, getting the feet cut off, that the 
diabetic program is to avoid anything like that.  (Participant 12) 
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Perceived Usefulness 
 Participants discussed awareness, relevancy, dietary content, benefits of reminders, low 
blood sugar content, activity/exercise content, checking blood sugars, general diabetes content 
that is up to date, and time of day for text message delivery.  The participants also discussed the 
benefits of follow-up communication with health care personnel after the program is initiated.   
The benefits of awareness, knowledge, and attention were commented on by eleven participants 
(79%). 
 Diabetics, he or she, should know what’s going on with their bodies.  (Participant 4) 
I feel that they are first and foremost asking me to pay attention to my disease.  
(Participant 6) 
 It would keep you aware.  It’s a good way of keeping your focus.  (Participant 9) 
Issues regarding ensuring relevance of the text message content were commented on by eleven 
participants (79%).   
If I am not on Glipizide why would I take it 30 minutes before a meal?  Why are you 
targeting Glipizide?  (Participant 1) (TM13, TM14) 
Insulin and such does not apply to me.  These should be separated out.  This would be 
clutter that I would get.  This is not really tailored to me.  (Participant 5) (TM11, TM12) 
I will get these texts whether they are applicable or not right?  Because some of them 
won’t be applicable to me.  (Participant 6) 
Comments regarding the importance of text messages containing specific dietary information 
were made by eleven participants (79%). 
I think it should be a little bit more clear because a lot of people just take your white 
breads.  The breads and that certain breads.  I know there are different kinds of rice that 
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are good and bad.  And people have to understand what they are.  (Participant 4) (TM8, 
TM16) 
Eating habits itself, what you should eat and the portions that you should eat.  (Participant 
9)   
Most diabetics know what carb foods are.  When I first became diabetic I did not know 
how much sugar was in milk.  And another thing cereal breaks down into – Rice Krispies 
push your blood sugar way up as opposed to Cheerios.  These are the things that a new 
diabetic needs to know.  Instead of cereal, pasta, bread, rice, potatoes – just take one, 
maybe make six of eight text messages out of this.  (Participant 12) (TM8, TM16) 
The benefits of receiving a reminder were commented on by ten participants (71%).   
I do forget things a lot.  So anything to help me remind me to uh take my medication is 
great.  I welcome it. (Participant 2) 
Once you start thinking about it, it will be in your mind and I think text messages are a 
good idea because it reminds people you know about being a diabetic.  (Participant 13) 
Comments regarding the importance of text messages containing reminders to take your blood 
sugar were made by eight participants (57%). 
Well going back to the daily reminder to take your blood sugar today.  Like adding, have 
we taken our blood sugar today?  (Participant 5)  
And maybe you should add in there something about how often you should take your 
blood sugar.  Be cognizant about your frequency.  (Participant 8) 
Comments regarding the importance of text messages containing specific activity/exercise 
information were made by seven participants (50%). 
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But I think it’s a great idea if you could get out and exercise and walk.  I believe this 
would help you get your blood sugar down.  (Participant 7) (TM6, TM7) 
Sometimes we tend not to be active.  (Participant 10) (TM6, TM7) 
Comments regarding the importance of including specific content related to low blood sugars 
were made by four participants (29%).   
I have had low blood sugar to the point where my vision is blurred and equilibrium off 
and staggering around and that can be dangerous.  So a low blood sugar text message 
would be most important.  (Participant 3) (TM5) 
I think when my blood sugars are high it doesn’t have an impact so much on my physical 
health, just on my organs internally.  But low blood sugar really impacts your physical 
like I said where your vision is impaired, your equilibrium and all of that being thrown 
off and even death can occur if it’s really low.  So all of the texts in reference to low 
blood sugar I think are very, very important.  (Participant 3) (TM4, TM5) 
Comments regarding general diabetes content and keeping content up to date were commented 
on by four participants (29%). 
Maybe some of the science behind diabetes would be good to add.  It really wasn’t 
explained to me too well, what diabetes was.  (Participant 5) 
If I’m going to get text messages then I want text messages that are up to date.  You 
know.  I don’t want to see the same thing that’s been written about ten years ago.  You 
know I want to know what’s going on today.  (Participant 4) 
Comments made regarding the time of day the texts would be sent were made by three 
participants (21%).  All participants suggested that the text messages be sent in the early 
morning.   
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I think the reminder thing that comes across at seven or eight in the morning – did you 
take your meds today or something like that.  (Participant 10) 
If the texts come in the morning since that is usually for a diabetic that they have to start 
out taking their insulin.  You got to eat right first.  So good morning this is Annie, how 
are you?  (Participant 11) 
Send the text messages at a certain time of the day and don’t spread them out.  A good 
time would be 9:00 in the morning because this would get you ready for the day.  
(Participant 12) 
Comments regarding the benefits of follow-up communication with participants after the 
initiation of text messages were made by two participants (14%). 
I think generally speaking, if there is a mechanism that we can provide feedback would 
be good.  Even after this text messaging program starts.  (Participant 5) 
User Attitude 
 Participant responses included consequences of diabetes, denial, fear, and loss of control.  
Ten participants (71%) made comments about consequences of diabetes.   
Like I said from where I am and other people think it is a good idea to keep them, you 
know what I mean, to let them know.  I had a friend that lost his toes and everything.  So 
yes this is important.  (Participant 10) 
Um, because I think what motivates people is when they get into trouble and think they 
should do something different or better.  I think people have to like feel bad or feel that 
something needs to be different for them to start paying attention.  (Participant 11) 
Four participants (29%) made comments regarding denial of diabetes diagnosis. 
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And it allows me to see, even though I know, it allows me to see some things that I just 
don’t want to see.   (Participant 6) 
How many people are going through the early stages of being called a diabetic.  I think 
that a lot of them think they don’t really have the disease.  So you know they deny it.  
Let’s face it, people are people.  (Participant 4) 
Two participants (14%) made comments regarding fear about their diabetes diagnosis.  This is 
similar to loss framing, however participants are not commenting on including this type of 
framing into the text message. 
My neighbor takes insulin and he has tracks all over his stomach so I get nervous you 
know.  (Participant 8) 
When they first put me as a diabetic with metformin, they had me a little bit scared.  My 
mom passed away from it.  My sister had it.  They took my mom’s foot off.  (Participant 
11) 
One participant (7%) made a comment regarding loss of control due to diabetes diagnosis. 
And if you go along, it starts to be a part of your daily routine.  The diabetes is in control 
of your life.  OK and when you throw that into the mix you have the insulin which lowers 
your blood sugar, exercise which lowers your blood sugar, how much you eat raises your 
blood sugar and you are always balancing those numbers and it pretty much controls your 
day.  (Participant 12) 
Behavioral Intention to Use 
Willingness to sign up to receive text messages was reported.  Additional factors related 
to frequency of receiving text messages, and receiving repetitious text messages align with the 
theme of perceived usefulness, however participants specifically associated these two factors 
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with the overall intention to use the protocol.  Eleven participants (79%) reported willingness to 
sign up to receive the text messages.   
Yeah, I think it is a great idea.  Because although I don’t answer all of my phone calls, I 
always look at my text messages.  So if there were a recorded message, I may not get 
them for a couple of days.  But I look at every text message.  So I think text is the way to 
go.  (Participant 14) 
I sure would.  Absolutely.  Like I said, I’ve learned that we need a reminder sometimes or 
we get too busy and we don’t think about the most important things until it’s too late.  
(Participant 3) 
Eight participants (57%) made comments related to the frequency of receiving text messages on 
their intention to use the text messaging protocol, specifically limiting the number of text 
messages.   
I wouldn’t want them to be bothersome.  I wouldn’t want them to be nagging or too 
frequent.  Once a day would be great, more than that I don’t know.  (Participant 1) 
If you get more than a few, it will be annoying.  I would just like to settle for one a day.  
(Participant 7) 
Well I think if you give too many text messages, people are going to start ignoring them.  
Maybe one a day.  (Participant 10) 
Six participants (43%) made comments related to not wanting to receive repetitious text 
messages. 
Once you hear them a certain amount of times, you will get it.  So maybe you should 
change the messages with some regularity.  (Participant 1) 
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The carb messages are similar and could be put into one.  So getting two of these similar 
messages on two consecutive days would be like rehashing them.  If it became often I 
would start disregarding what it is saying because I got it yesterday and I would feel like 
I am not learning anything here.  (Participant 5) (TM8, TM16). 
But after a bit I think you look at it and say I know that and them as time goes on they 
will probably tend to ignore some of them if they think they are doing ok.  If they are 
repetitious over a period of time.  (Participant 10) 
Discussion 
 The effective design of health messages promotes health literacy and enables patients to 
make proper decisions about their healthcare (Selden et al., 2000).  When designing a diabetes 
educational/motivational text messaging protocol, it is important to consider user preferences 
within the themes of message structure, message framing, perceived usefulness, user attitude, 
and behavioral intention to use the text messaging protocol.  Key findings include clarity and 
completeness of message structure; balanced use of loss- and gain-framing; content issues related 
to relevancy and timing of text message delivery, as well as additional content requested; user 
attitude including fear, denial, and loss of control; and frequency and repetition of text messages 
that could negatively impact behavioral intention to use the protocol.  These findings including 
clinical implications are further described.    
For clarity and completeness of message structure, the message must be clear about the 
behavior and why it should be changed, as well as include the change intervention and activation 
of motivation (Lang, 2006).  In regards to message structure, some participants reported an 
overall perception of clarity of the text messages (n=4).  However, participants noted issues of 
clarity with specific text messages (n=8).  The use of terminology such as “telephone advise 
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nurse” and “diabetes educator” created confusion as to who specifically occupied these roles, 
thus limiting the ability to contact these individuals.  This terminology is not used in the local 
medical center.  All primary care outpatients at the local medical center are assigned to a core 
team that includes a provider, registered nurse, licensed practical nurse, and medical support 
assistant.  The terminology “team nurse” or “nurse” is commonly used in the local medical 
center, not “telephone advise nurse” or “diabetes educator”.  Participants also questioned how 
to contact these individuals.  Specific contact information is not included in the current text 
messaging protocol.  Phone numbers are listed on the local medical center web page for patients 
to schedule appointments or when they need to speak directly with a team member.  The 
MyHealtheVet (MHV) secure messaging portal is also used by patients at the VA to contact 
team members with questions and contact information for the secure messaging portal is not 
included in the text messages. 
 Participants also reported issues with clarity in regards to the term “low blood sugar” 
within the context of the various text messages and the determination low blood sugar for 
driving.  Participants understood low blood sugar to be of benefit, not as a consequence that 
requires attention.  Seven text messages (TM4, TM5, TM6, TM7, TM11, TM13, TM15) discuss 
low blood sugar in the context of preventing or requiring immediate action.  The terminology 
used in the text messages “low blood sugar” does not differentiate whether this is beneficial or 
cause for concern.  There are also no text messages that discuss low blood sugars as a positive 
result of effectively managing diabetes.  Additionally, TM4 “Hi this is Annie – Check your blood 
sugar before you drive.  Never drive when your blood sugar is low (below 100 for driving)” 
created confusion among participants due to the relatively high blood sugar level cut off for 
driving.  However, evidence shows that this number should be 90, not 100 (American Diabetes 
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Association, 2014).  The American Diabetes Association (2014) considers a blood sugar of 70-
90mg/dl low normal in which persons with hypoglycemia risk should not drive an extended 
distance.   
Message structure also included participant (n=3) requests to include the reason for the 
change intervention and include the use of action words in the message (n=1).  This is in 
alignment with effective message structure described by Lang (2006) in order to promote the 
human processing components of encoding, storage, and retrieval.  Six text messages included a 
reason for the change intervention (TM4, TM6, TM7, TM11, TM13, TM15).  The remaining text 
messages did not explain or provide a reason for the change intervention.  The change 
intervention is action oriented and was described by a participant as using words such as check, 
call, be, which alerts patients to check something or take action.  The participant also 
recommended that after the initial Annie prompt the next words should be action oriented, 
however this is not addressed by the Limited Capacity Model of Motivated Mediated Message 
Processing (Lang, 2006).  Nine text messages included action words immediately following the 
Annie prompt (TM2, TM3, TM4, TM5, TM6, TM7, TM13, TM14, TM15).  The remaining text 
messages either did not include a change intervention consisting of action words or action words 
were not immediately placed after the initial Annie prompt.   
In regards to message structure, the text message that received the most motivated 
response for action from participants (n=9) included TM2, “Hi this is Annie – Always wear a 
diabetes ID bracelet or necklace (ask your diabetes educator)”.  Participants reported interest in 
this text message and requested additional information on how to obtain a diabetes ID bracelet.  
The American Diabetes Association (2014) recommends travelers with diabetes wear an 
identification bracelet or necklace to alert personnel in the event of an emergency.  For timely 
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assessment and care of a patient with diabetes, it is important to include content on the 
attainment of a diabetes ID bracelet or necklace in a diabetes text messaging protocol.  This text 
message resulted in motivation although it did not include all of the components of a structured 
message as described by Lang (2006), missing the component of why a bracelet should be 
obtained.  The use of the strong action word “Always” after the initial Annie prompt possibly 
supported the encoding and storage of this message (Lang 2006).  There were two other text 
messages (TM3, TM13) which also used the word “Always” immediately following the Annie 
prompt.  However, these two messages were not relevant to all participants depending on their 
diabetes status.  TM2, “Hi this is Annie – Always wear a diabetes ID bracelet or necklace (ask 
your diabetes educator)” is considered to be relevant to most participants with diabetes and not 
dependent on clinical status.   
Comments surrounding what participants referred to as directness as a part of message 
structure were mixed.  Some participants perceived directness as being too authoritarian, using 
words like “should”, and thus not beneficial.  Other participants perceived directness, also using 
words like “should”, as being to the point, understood, and thus beneficial.  The benefit of 
directness aligns with the behavior change goal of message structure including why the behavior 
should be changed, the change intervention, and the activation of motivation (Lang, 2006).  The 
word “should” is not used in any of the current text messages.   
 The balanced use of loss- and gain-framing focuses on the benefits of using a behavior 
(gain-framed) or focusing on the risks of not using a behavior (loss-framed) has been described 
by Rothman and Salovey (1997).  Evidence on the benefits of using either gain-framed or loss-
framed messages in the literature is mixed, thus resulting in recommendations to use a balanced 
approach to framing as well as conducting further research (Akl et al., 2011).  Considering the 
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lack of evidence of using either a gain-framed or loss-framed approach, framing questions were 
not included in the interviews.  However, participants did discuss framing in the interview 
sessions.  Similar to the research findings, participants were mixed on whether they thought a 
gain-framed (n=4) or loss-framed approach (n=3) was beneficial.  Comments regarding gain 
framing were focused on assuring participants that preventive efforts such as following a diabetic 
program, can avoid diabetes complication.  Whereas, comments regarding loss framing were 
focused on the consequences of not managing diabetes resulting in problems such as amputation 
and organ failure.  TM7, TM13, TM15 include content that is considered to be gain-framed in 
which the focus is on the benefit of using the behavior (Rothman & Solovey, 1997).  There are 
no text messages that are strictly considered to be loss-framed in which the focus is on the risks 
of not using the behavior (Rothman & Solovey, 1997).   
 Content issues related to relevancy and timing of text message delivery, as well as 
additional content requested was reported by participants.  Participants reported many aspects of 
perceived usefulness to use the protocol.  Perceived usefulness of the text messages as defined by 
participants influences attitude and behavioral intention to use the protocol (Davis, 1989; Davis, 
Bagozzi, et al., 1989; Hung & Jen, 2012).  Participants (n=10) used the term reminder when 
describing these text messages and described this as being beneficial.  The text messages were 
considered by participants to be a reminder about something, whether they forgot or just needed 
to be prompted to take action.  Participants (n=11) also described these text messages as 
increasing awareness, knowledge, and attention which was considered beneficial.  The clinical 
decision support (CDS) five rights of information includes right information, right person, right 
CDS intervention, right channel, and right time helps support effective health outcomes 
(Sirajuddin et al., 2009).  Motivational and educational information that is relevant and useful to 
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the patient, delivered through a text messaging application, and at the time when the patient 
needs this information is supported through the use of this CDS model.   
 Relevancy as a component of perceived usefulness was commented on by participants 
(n=11).  Participants described some text messages as not being relevant or useful to their current 
diabetes status.  Since diabetes treatment varies depending on clinical needs many of the texts 
specific to a diabetes target group, such as persons with insulin dependent diabetes, were not 
relevant to the entire diabetes population group.  Four text messages (TM11, TM12, TM13, 
TM14) specifically targeted patients who required insulin or patients who required glyburide or 
glipizide.  The current text messaging protocol combines tailored text messages for specific 
diabetes subgroups along with text messages that apply to all persons with diabetes creating 
issues with relevancy when in totality it is applied to all persons with diabetes.  The American 
Diabetes Association (2016) recommends that diabetes self-management education and support 
be delivered during the following points in time: diagnosis, annually, when complications occur, 
and during care transitions.  There is currently limited guidance on which diabetes subgroups 
should receive these messages, as well as optimal time points for initiation.   
 As a component of perceived usefulness, participants made comments regarding timing 
of text messages (n=3), dietary information (n=11), and exercise information (n=7).  Participants 
made comments and agreed that daily text messages should be sent in the early morning to assist 
persons with diabetes in starting their daily morning routine.  All of the text messages (TM1-
TM16) apply to activities completed throughout the day.  An early morning text, prior to taking 
medication and eating, provides motivational and educational support throughout the day.  
Participants made comments requesting text messages contain more specific dietary information.  
The two text messages containing information about carbohydrates (TM8, TM6) provide 
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examples of carbohydrate foods such as cereal, bread, pasta, and rice.  One text message (TM8) 
states that these foods increase blood sugars.  The text messages however do not provide 
relatively healthy examples of cereal, bread, pasta, and rice.  Participants’ comments regarding 
activity and exercise information were positive.  The importance of this is reflected in the 
American Diabetes Association (2016) objectives to support persons with diabetes in choosing 
healthy behaviors including appropriate physical activity.  The two text messages that address 
activity levels (TM6, TM7) include the importance of activity on stress and blood sugar.  
However, activity is not defined in these text messages.  Newer activity guidelines (American 
Diabetes Association, 2016, para 1) recommend “three or more minutes of light activity, such as 
walking, leg extensions or overhead arm stretches, every 30 minutes during prolonged sedentary 
activities”.  In addition to regular exercise, these activities can improve the management of blood 
glucose levels (Colberg et al., 2016).   
 As a component of perceived usefulness, participants (n=8) made comments related to 
text messages reminding participants to check blood sugars and the importance of content related 
to consequences of low blood sugars (n=4).  Participants understood that checking blood sugar is 
an important indicator of effective diabetes management.  One text message (TM4) contained a 
statement to check a blood sugar before you drive.  No other text messages contained any 
statements about checking blood sugars.  The frequency of checking blood sugars differs 
depending on a person’s clinical status, so text messages must be designed to ensure relevancy.  
Additionally, there are no texts containing information about checking HbA1C levels.  HbA1c 
levels should be tested at least every six months for patients with Type 2 diabetes (Canadian 
Agency for Drugs and Technologies in Health, 2014).  The current text messaging protocol 
includes information on preventing low blood sugars (TM3, TM4, TM5, TM6, TM7, TM10, 
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TM11, TM13, TM15).  However, there are no texts containing information about the symptoms 
of low blood sugar.  The American Diabetes Association (2016) lists signs and symptoms of 
hypoglycemia which can be included in additional text messages.   
 Further components of perceived usefulness include comments made by participants 
(n=4) on general diabetes and ensuring content is up to date, as well as including routine follow-
up with patients after the protocol is in use for a period of time (n=2).  General diabetes 
information is lacking in the current text messaging protocol.  There were no specific concerns 
voiced by participants that the current text messaging protocol contained out of date information.  
Since the text messaging application is currently in field testing, there are no written procedures 
detailing the frequency of text messaging review to ensure up to date evidenced based content.  
This quality improvement project limited participants’ access to use the text messaging protocol 
for a period of time prior to the interview sessions.  Routine follow-up of patients after the 
protocol is in use would allow patients to provide additional feedback.   
 User attitude including fear, denial, and loss of control was reported by participants.  
Perceived usefulness impacts attitude and patients’ behavioral intention to use a messaging 
protocol (Davis 1989; Davis, Bagozzi, et al., 1989; Hung & Jen 2012).  In regards to current user 
attitude, participants commented on fear (n=2), denial (n=4), and loss of control (n=1) in 
managing their current diabetes status.  The feeling of fear was associated with possible negative 
consequences of diabetes including amputation and death.  This was most pronounced in 
participants who discussed knowing persons that suffered from these consequences.  Participants 
also made comments regarding denial resulting from an inclination to ignore the consequences of 
diabetes and the need to manage this disease.  As one participant stated “I think that a lot of them 
think they don’t really have the disease”.  The use of a diabetes text messaging program helps to 
37 
DESIGNING A DIABETES TEXT MESSAGING PROTOCOL  
 
limit denial by reminding patients about behavior goals, as commented on by participants.  One 
participant focused on the feeling of loss of control resulting from the realization that a diabetes 
diagnosis controls their daily routine including balancing all of the factors that influence glucose 
management such as diet, exercise, and medication.  It is unknown at this time, whether changes 
to the content of the text messages to improve perceived usefulness will positively impact user 
attitude and behavioral intention to use the text messaging protocol.  Other than the feeling of 
denial, participants did not comment on how the text messaging protocol would impact the 
feelings of fear and loss of control and there are no text messages that directly discuss these 
feelings.  Including text messaging content addressing fear and denial and supporting effective 
lifestyle changes may improve a patients’ attitude toward using the text messaging protocol.   
Further discussion of user attitude includes the consequences of diabetes that was 
commented on by participants (n=10).  Participants discussed how they dealt with their own 
diabetes consequences, such as a dangerously low blood sugar, and how it provided an 
opportunity for them to learn.  Consequences of diabetes are included in five text messages 
(TM6, TM7, TM11, TM13, TM15).  These text messages include consequences of low blood 
sugar only.  Although participants related this to a positive attitude of learning, this is also very 
similar to the previous discussion of the use of loss-framing in specific text message content.   
Frequency and repetition of text messages that could negatively impact behavioral 
intention to use the protocol was reported by participants.  Frequency of text messages was a 
concern for participants (n=8) stating that receiving more than one text message per day would 
result in annoyance and negatively impacting on the participants’ intention to use the application.  
The frequency of text messages within the current text messaging protocol is daily which is 
aligned with the feedback from the participants.  Participants (n=6) also reported that repetitious 
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text messages would result in ignoring text messages after a period of time.  If participants 
receive one text message per day, the use of only sixteen text messages within the current 
protocol results in repetitious text messages every sixteen days.  Participants (n=11) 
overwhelmingly report a willingness to sign up to receive the text messages.   
Recommendations 
This quality improvement project resulted in further insight regarding patient preferences 
towards the diabetes educational/motivational text messaging protocol.  Themes were evaluated 
and recommendations were made to revise and improve this text messaging protocol (see 
Appendix G).  All text messages were tested through an online readability test tool (WebpageFX, 
2016).  The current text message protocol tested at an average grade level of about seven which 
should be easily understood by twelve to thirteen year olds.  The recommended revised text 
message protocol tested at an average grade level of about six which should be easily understood 
by eleven to twelve year olds and is below the recommended seventh to eighth grade reading 
level.  Improving message clarity, the recommendations include using contact terminology 
consistent with local medical center processes, describing “low blood sugar” as either beneficial 
or a concern, ensuring content is evidence based, including reason for change, and considering 
the use of qualifiers such as “always”.  To ensure effective message framing, the 
recommendation includes using a balanced approach.  Increasing perceived usefulness, 
recommendations include improving relevancy, determining effective timing of text delivery, 
adding additional content, and conducting follow-up sessions with patients.  To positively affect 
patient attitude, recommendations include adding contact information for the nurse and providing 
brief training to healthcare teams on the Technology Acceptance Model (TAM).  Increasing 
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behavioral intention to utilize the protocol, recommendations include limiting text delivery to 
once a day as well a decrease in the repetition of texts.   
Message clarity improvement includes five recommendations. The first recommendation 
is to use contact terminology that is consistent with local norms and processes.  There are 
differences between VA medical centers depending on the local veteran population and 
programs.  Modify TM2 and TM5 to use the terminology “team nurse” or “nurse” instead of 
“diabetes educator” and “telephone advise nurse”.  Add texts to include contact information for 
the nurse through phone and MyHealtheVet (MHV) secure messaging portal used at the VA 
(TM17, TM18).  During initiation of the text messaging protocol, the health care team roles can 
be reinforced with the patient including who the team nurse is for that specific patient.  The 
second recommendation is to differentiate between a low blood sugar that is a concern and a low 
blood sugar that is beneficial.  Modify content about low blood sugar concerns by adding the 
word “too” in front of the word “low” (TM4, TM5, TM7, TM13, TM15).  Recommendation 
three is to review text messaging protocols initially and at least annually to ensure up to date 
content that is evidence based.  Change the stated blood sugar in TM 4 “Hi this is Annie – Check 
your blood sugar before your drive.  Never drive when your blood sugar is low (below 100 for 
driving)” to 90 to align with evidence in the literature (American Diabetes Association, 2014).  
The fourth recommendation is to include reason for change in the text messages.  Modify TM2 
and TM3 to include reason for the change interventions discussed in these texts.  The fifth 
recommendation is to consider the use of the word “Always” when creating any new text 
messages where this qualifier supports evidence based interventions.  Additional research is 
required to determine the effectiveness of using this qualifier.    
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To ensure effective message framing, the recommendation includes an additional text 
message (TM29) that uses a loss-framed format to balance the use of framing in the current text 
messaging protocol.  This review of evidence related to message framing should continue as 
future research on framing is completed.     
 There are four recommendations to improve perceived usefulness.  The first 
recommendation is to ensure text messages are relevant to the target population.  Flag messages 
that target a specific diabetes subgroup related to medication like TM11, TM12, TM13, and 
TM14 and only include these messages when initiating the protocol for this group of patients.  
Additionally, the initiation and continued use of text messaging protocols should be reviewed at 
diagnosis, annually, when complications occur, and during transitions (American Diabetes 
Association, 2016).  The second recommendation is to ensure patients receive text messages 
prior to starting their daily routine.  All text messages should be sent in the morning at seven am 
or be set per user preference within the technological capability of the application.  
Recommendation three is to increase content of text messages related to diet, activity, glucose 
testing, symptoms, and general diabetes information.  For exercise and diet content, TM19 
provides information about the VA MOVE program and contact information if patients are 
interested in participating.  This is a weight management program that is offered locally on site 
through group sessions as well as through in home telehealth (U.S. Department of Veterans 
Affairs, 2016).  TM 20 and TM 21 provide information on food choices, portion control, and 
carbohydrates.  Activity recommendations from the American Diabetes Association (American 
Diabetes Association, 2016; Colberg et al., 2016) are included in TM22.  For glucose testing, 
TM23 and TM24 asks patients if they are monitoring their blood sugars routinely and if any 
questions to contact their nurse.  TM25 and TM26 provide information on HbA1C testing 
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including why it is important and the frequency of testing.  Signs and symptoms of low blood 
sugar content are included in TM27.  TM28 and TM29 provide general information about 
diabetes and consequences of high blood sugar.  The fourth recommendation is to ensure 
periodic follow-up visits with patients are completed during the course of using this text 
messaging program.  Follow-up sessions to include eliciting continued feedback from patients on 
the usefulness of the text messaging protocol as well as providing support.   
 To positively affect patient attitude, the following modifications are recommended.  Add 
TM30 to prompt patients to contact their nurse when they feel that they are having difficulty 
managing their diabetes.  It is also recommended that primary care team members receive brief 
training on the components of the technology acceptance model (Davis, 1989; Davis, Bagozzi, et 
al., 1989; Hung & Jen, 2012).  This will provide understanding of the relationship between 
perceived usefulness, attitude, and behavioral intention to use the text messaging protocol.   
 To increase behavioral intention to use the protocol, there are two recommendations.  The 
frequency of text message delivery will be no more than daily which is in alignment with current 
practice in the field testing of this protocol.  Increase the number of text messages to prevent 
issues of repetition.  As a part of this project, the number of recommended text messages was 
increased from sixteen to thirty (see Appendix I).   
The description of themes and the recommendations for revision of the diabetes 
educational/motivational text messaging protocol will be provided in writing to the VA Office of 
Connected Care with the intention to include in the text messaging protocol for use at the local 
medical center.  Future quality improvement projects will include the evaluation of clinical 
outcomes at the local medical center when the field testing is completed and the text messaging 
application is in full operation.   
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Strengths and Limitations 
The quality improvement project identified strengths related to project design, data 
collection, interview script development, and recruitment.  Three limitations were identified 
related to protocol use prior to the interview session, presentation of the protocol during the 
interview session, and determination of protocol reading level.  These strengths and limitations 
are important to consider during the evaluation of findings and future recommendations.   
The strengths of this project include the use of a qualitative research design that supports 
the discovery of patient preferences (Munhall, 2012).  The strengths of using interviews include 
collecting data from multiple participants in an effective manner and retrieving rich data from the 
participants (Polit & Beck, 2012).  Following the described data collection and analysis steps 
limited interviewer bias (Munhall, 2012).  Interviewer neutrality in body language and tone of 
voice also decreased bias.  A standard interview script was developed without leading questions 
to decrease bias.  Potential obstacles to the project implementation included the risk of patient 
declination to be interviewed.  To mitigate this concern, this student worked closely with the RN 
care managers and the health promotion disease prevention RN who have strong professional 
relationships with patients, to assist with recruiting efforts.  Mitigating efforts also included 
identifying the best day and time for the interview sessions.  This student provided availability 
throughout the day for participant access.   
The limitations of this project include allowing participants to view the text messages 
during a short interview session, rather than use the protocol over a period of time which may 
have limited participants’ ability to fully evaluate each message individually within the protocol.  
Further efforts to continue this quality improvement project after field testing to allow 
participants to fully use the protocol over a period of time is recommended.  A further potential 
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limitation to this study included allowing participants to read and view the entire text messaging 
protocol when asking each interview question.  Although this did decrease the burden on the 
participants due to the number of individual text messages within the protocol, it may have 
reduced the quantity of data retrieved in this project.  Reading grade level of the current protocol 
was not known prior to the project study.  The grade level was subsequently determined to be 
within recommended range.                                                                                                                                                                                                                                                                                                                                                                                
Summary 
 The purpose of this quality improvement project was to determine text message 
preferences of patients with Type 2 diabetes related to perceived usefulness of content and 
message structure in order to inform the redesign of a diabetes educational/motivational text 
message protocol with a goal to positively influence patients’ intention to use this protocol.  
Implications to practice are as follows: 1) improving health outcomes for patients with Type 2 
diabetes resulting from refinement of the diabetes educational/motivational protocol, 2) 
establishing a model for use when developing and refining mobile text messaging, 3) 
determining effectiveness of gain- and loss-framing of diabetes text messages.   
 Evidence supports the use of diabetes text messaging applications to improve blood 
glucose levels and self-management of care (Hamine et al., 2015; Pal et al., 2013; Saffari et al., 
2014; Arambepola et al., 2016; Hall et al., 2015; Buis et al., 2013).  The use of the modified 
TAM model focusing on technology acceptance within MHMS describes how perceived ease of 
use and perceived usefulness of new technology impact attitude and behavioral intention to use 
this new technology (Hung & Jen, 2012).  Perceived usefulness of text messaging content 
(Davis, 1989; Davis, Bagozzi, et al., 1989; Hung & Jen, 2012), as well as message structure 
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(Lang, 2006), influence patients’ intention to use the diabetes educational/motivational text 
messaging protocol.   
 Themes identified in this quality improvement project that inform recommendations for 
improvement include message structure, message framing, perceived usefulness, user attitude, 
and behavioral intention to use.  Specifically, recommendations include: 
1. Improve text message structure to ensure message clarity and specify reason for change 
intervention.   
2. Frame messages to include ensuring a balanced approach to gain- and loss-framing.   
3. Improve perceived usefulness of message content to address issues of relevancy, timing 
of text messaging, as well as frequency and repetition of text message delivery.   
4. Improve perceived usefulness of content to include additional information on 
diet/exercise, blood sugar checks, general diabetes, and consequences of low blood sugar.   
5. Improve user attitude towards the use of the text messaging protocol including addressing 
feelings of fear, denial, and loss of control.   
6. Improve behavioral intention to use the protocol to address issues of text messaging 
frequency and repetition of messages.   
Implications for Future Research 
Further research is recommended to evaluate the effects of gain-framing versus loss-
framing within health messaging.  This is important to understand the impact of each specific 
type of framing on patient decision making and self-care behaviors, which can also influence 
patients’ behavioral intention to use the text messaging protocol as well as clinical outcomes 
related to diabetes management.  Further recommendation is to determine patient perceptions of 
message clarity, perceived usefulness, attitude, and behavioral intention to use the text 
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messaging protocol after the protocol is in use for a period of time.  This will continue to ensure 
the effectiveness and use of the text messaging protocol from the perspective of patients.  It is 
also recommended to determine the effectiveness of the text messaging protocol on long term 
clinical outcomes, including blood glucose levels.  The improvement of clinical outcomes will 
impact current hospitalization rates and overall costs of diabetes care in the United States.   
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Appendix A 
Annie App Text Messaging Application Diagram 
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Appendix B 
Current VA Diabetes Educational/Motivational Text Messaging Protocol 
TM1:  Annie here!  I’ll be sending you a daily helpful message about your diabetes.  If you have 
questions, you should contact your VA team.  I can’t read text replies. 
TM2:  Hi this is Annie – Always wear a diabetes ID bracelet or necklace (ask your diabetes 
educator). 
TM3:  Hi this is Annie – Always carry with you a quick source of sugar like glucose tablets or 
glucose gel. 
TM4:  Hi this is Annie – Check your blood sugar before you drive.  Never drive when your 
blood sugar is low (below 100 for driving). 
TM5:  Hi this is Annie – Call your provider or Telephone Advice Nurse if you have repeated low 
blood sugars (two or more per week, especially at the same time of day). 
TM6:  Hi this is Annie – Being active is a great way to relax or work off stress, but it can also 
lower your blood sugar.  Always carry your sugar (glucose tablets or gel). 
TM7:  Annie here – Being active is a good way to both decrease stress & improve blood sugar.  
If you have routine low blood sugars from exercising, talk to your doctor. 
TM8:  Annie – Foods that increase your blood sugars are called carbohydrates or carbs.  These 
foods include starches such as bread, potatoes, pasta, cereal, and rice. 
TM9:  Hi this is Annie – An example of a very low carb (carbohydrate) meal would be a salad 
with meat and no bread. 
TM10:  Annie – If you have to leave home without eating, or too late, take a meal in the car.  A 
meal can be a sandwich, fruit with cheese, or  peanut butter and crackers. 
TM11:  Annie here – Taking your insulin too early can put you at risk for low sugar.  Check your 
schedule to see how you can improve your insulin timing. 
TM12:  Annie – You do not need to refrigerate your open insulin bottle.  Take it with you to the 
restaurant or a friend’s house before you eat – just don’t leave it in the car. 
TM13:  Annie here – Always take glipizide 30 minutes before a meal with carbohydrates.  This 
will help you control your sugar and prevent low blood sugar. 
TM14:  Annie – Don’t take glyburide or glipizide & leave home without eating.  If you are in a 
hurry, put it in your pocket or pill box/plastic bag & make a snack to go. 
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TM15:  Annie here – Try to include a carb food at each meal to prevent low blood sugar.  Would 
you like a consult to see a registered dietitian to discuss carb foods? 
TM16:  Annie here – Examples of carb foods are cereal, pasta, bread, rice or potatoes, fruit and 
fruit juices; milk and most sweets. 
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Appendix C 
Quality Improvement Framework (Structure, Process, Outcome) 
Based on Donabedian (1988) 
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Appendix D 
Sampling Diagram 
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Appendix E 
Interview Script 
Hello my name is Lyn Ordonez.  I am a nurse that works in the Coatesville VA Medical Center 
outpatient department.  Thank you for attending this interview on a new VA text messaging 
application for diabetes.  This interview will be audio recorded for the purpose of documenting 
your feedback.  Following this interview, all feedback will be transcribed into a written 
document.  Your names will not be included in this written document, only your feedback.  Your 
feedback will be used to make changes to these text messages.  Once the audio recording has 
been transcribed into written format, the audio recording will be erased.  If you consent to 
participating in this interview and to the audio recording, please complete this VA consent form.  
If you do not consent, I want to thank you for your interest and I hope to receive feedback from 
you in the future.  (Only participants that have signed the consent form will stay for the 
interview.)  I will start the recording now.  The VA is testing a text messaging application called 
the Annie App for Veterans.  Annie is named after Lieutenant Annie Fox, the first woman to 
receive the purple heart for combat.  She was chief nurse in the Army Nurse Corps at Pearl 
Harbor.  When your provider or another member of your health care team signs you up for 
Annie, you will receive automated messages that prompt you to track your own health.  You can 
receive these automated messages through your cell phone text messaging function.  A part of 
this Annie App sends text messages that include diabetes education and motivation to improve 
diabetes management.  These are the current motivational and educational text messages for 
diabetes.  (Participants are provided with a written copy of the current VA diabetes 
educational/motivational text messages found in Exhibit A for the participants to review.)  I will 
now ask you some questions regarding these text messages.  Please feel free to be very honest 
and open about your feedback.  There are no right or wrong answers, we would just like to have 
your input.   
Interview Questions (partly modified from measured items of perceived usefulness, user attitude, 
and behavioral intention, Hung & Jen, 2012; health literacy, Sorensen et al., 2012; U.S. 
Department of Health and Human Services, Office of Disease Prevention and Health Promotion 
(2015) and limited capacity model, Lang, 2006) 
1. What do you think about these text messages?  (general opening question) 
2. Describe these messages in your own words.  (health literacy) 
3. Tell me about what the message is asking you to do and why?  What content is considered 
motivating?  What would you like to change in the message and why?  (limited capacity 
model message structure – behavior to be changed, change intervention, activation of 
motivation) 
4. Describe what action you will take after reading these messages.  What would you like to 
change in the message and why?  (health literacy)   
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5. Tell me about how these text messages might address your needs as a patient with diabetes. 
What would you like to change in the message and why?  (perceived usefulness) 
6. Tell me your thoughts on whether receiving these text messages is a good idea to manage 
your diabetes.  What would you like to change in the message and why?  (user attitude)   
7. Tell me your thoughts about whether you would intend to sign up to receive these text 
messages.  (behavioral intention to use) 
8. What additional text messages would you recommend to include?  (general closing question) 
9. Is there anything else you would like to tell me?  (general closing question) 
Probing questions: 
1. Would you explain further? 
2. Would you give an example? 
3. I don’t understand. 
Thank you for attending this interview and thank you for your service.   
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Appendix F 
Consent for Use of Picture and/or Voice 
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Appendix G 
 Comparison of Current and Revision Recommendations of VA Diabetes 
Educational/Motivational Text Messaging Protocol  
 Current Text Messaging Protocol  Revision Text Messaging Protocol 
TM1 Annie here!  I’ll be sending you a 
daily helpful message about your 
diabetes.  If you have questions, you 
should contact your VA team.  I can’t 
read text replies 
TM1 Annie here!  I’ll be sending you a daily 
helpful message about your diabetes.  
If you have questions, you should 
contact your VA team.  I can’t read 
text replies 
TM2 Hi this is Annie – Always wear a 
diabetes ID bracelet or necklace (ask 
your diabetes educator). 
TM2 Hi this is Annie – Always wear a 
diabetes ID bracelet or necklace to 
alert emergency personnel (ask your 
team nurse). 
TM3 Hi this is Annie – Always carry with 
you a quick source of sugar like 
glucose tablets or glucose gel. 
TM3 Hi this is Annie – Always carry with 
you a quick source of sugar like 
glucose tablets or glucose gel to take if 
your blood sugar gets too low. 
TM4 Hi this is Annie – Check your blood 
sugar before you drive.  Never drive 
when your blood sugar is low (below 
100 for driving). 
TM4 Hi this is Annie – Check your blood 
sugar before you drive.  Never drive 
when your blood sugar is too low 
(below 90 for driving). 
TM5 Hi this is Annie – Call your provider 
or Telephone Advice Nurse if you 
have repeated low blood sugars (two 
or more per week, especially at the 
same time of day). 
TM5 Hi this is Annie – Call your provider or 
nurse if you have repeated blood 
sugars that are too low (two or more 
per week, especially at the same time 
of day). 
TM6 Hi this is Annie – Being active is a 
great way to relax or work off stress, 
but it can also lower your blood sugar.  
Always carry your sugar (glucose 
tablets or gel). 
TM6 Hi this is Annie – Being active is a 
great way to relax or work off stress, 
but it can also lower your blood sugar.  
Always carry your sugar (glucose 
tablets or gel). 
TM7 Annie here – Being active is a good 
way to both decrease stress & 
improve blood sugar.  If you have 
routine low blood sugars from 
exercising, talk to your doctor. 
TM7 Annie here – Being active is a good 
way to both decrease stress & improve 
blood sugar.  If your blood sugars are 
too low from exercising, talk to your 
doctor. 
TM8 Annie – Foods that increase your 
blood sugars are called carbohydrates 
or carbs.  These foods include 
starches such as bread, potatoes, 
pasta, cereal, and rice. 
TM8 Annie – Foods that increase your blood 
sugars are called carbohydrates or 
carbs.  These foods include starches 
such as bread, potatoes, pasta, cereal, 
and rice. 
TM9 Hi this is Annie – An example of a 
very low carb (carbohydrate) meal 
would be a salad with meat and no 
TM9 Hi this is Annie – An example of a 
very low carb (carbohydrate) meal 
would be a salad with meat and no 
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bread. bread. 
TM10 Annie – If you have to leave home 
without eating, or too late, take a meal 
in the car.  A meal can be a sandwich, 
fruit with cheese, or peanut butter and 
crackers. 
TM10 Annie – If you have to leave home 
without eating, or too late, take a meal 
in the car.  A meal can be a sandwich, 
fruit with cheese, or peanut butter and 
crackers. 
TM11 Annie here – Taking your insulin too 
early can put you at risk for low 
sugar.  Check your schedule to see 
how you can improve your insulin 
timing. 
TM11 Annie here – Taking your insulin too 
early can put you at risk for too low 
sugar.  Check your schedule to see 
how you can improve your insulin 
timing.  (Insulin protocol only) 
TM12 Annie – You do not need to 
refrigerate your open insulin bottle.  
Take it with you to the restaurant or a 
friend’s house before you eat – just 
don’t leave it in the car. 
TM12 Annie – You do not need to refrigerate 
your open insulin bottle.  Take it with 
you to the restaurant or a friend’s 
house before you eat – just don’t leave 
it in the car.  (Insulin protocol only) 
TM13 Annie here – Always take glipizide 30 
minutes before a meal with 
carbohydrates.  This will help you 
control your sugar and prevent low 
blood sugar. 
TM13 Annie here – Always take glipizide 30 
minutes before a meal with 
carbohydrates.  This will help you 
control your sugar and prevent too low 
blood sugar.  (Glipizide protocol only) 
TM14 Annie – Don’t take glyburide or 
glipizide & leave home without 
eating.  If you are in a hurry, put it in 
your pocket or pill box/plastic bag & 
make a snack to go. 
TM14 Annie – Don’t take glyburide or 
glipizide & leave home without eating.  
If you are in a hurry, put it in your 
pocket or pill box/plastic bag & make 
a snack to go.  (Glyburide and 
Glipizide protocol only) 
TM15 Annie here – Try to include a carb 
food at each meal to prevent low 
blood sugar.  Would you like a 
consult to see a registered dietitian to 
discuss carb foods? 
TM15 Annie here – Try to include a carb 
food at each meal to prevent too low 
blood sugar.  Would you like a consult 
to see a registered dietitian to discuss 
carb foods? 
TM16 Annie here – Examples of carb foods 
are cereal, pasta, bread, rice or 
potatoes, fruit and fruit juices; milk 
and most sweets. 
TM16 Annie here – Examples of carb foods 
are cereal, pasta, bread, rice or 
potatoes, fruit and fruit juices; milk 
and most sweets. 
  TM17 Hi this is Annie – Any questions about 
diabetes?  Call nurse 610-384-7711, *2 
(business hours) or *3 (nonbusiness 
hours).   
  TM18 Hi this is Annie – Any questions?  
May send message to your nurse or 
provider through MHV.  Contact MHV 
Coordinator if needed 610-384-7711, 
*2 (business hours).   
  TM19 Annie here – Would you like 
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information on our weight 
management program – MOVE?  
www.move.va.gov.  Contact your team 
nurse at 610-384-7711 *2 (Business 
Hours). 
  TM20 Annie here – For more info about 
healthy food choices visit 
http://www.move.va.gov/handouts.asp 
and choose Making Healthy Food 
Choices With A Healthy Plate. 
  TM21 Annie here – For more info about 
carbohydrates visit 
http://www.move.va.gov/handouts.asp 
and choose Carbohydrate. 
  TM22 Annie here – During the day, 3 or 4 
minutes of walking, leg raises, or 
overhead arm stretches at least every 
30 minutes can help improve your 
blood sugar.   
  TM23 Annie here – Did you check your 
blood sugar today? 
  TM24 Annie here – Are you checking your 
blood sugars routinely?  Questions?  
Contact your nurse at 610-384-7711*2 
(business hours) or *3(nonbusiness 
hours). 
  TM25 Annie here – Your A1C test tells you 
your average blood glucose for the past 
2 to 3 months.  Get a test at least twice 
a year.   
  TM26 Annie here – Have you reached your 
A1C goal?  Questions?  Contact your 
nurse at 610-384-7711*2 (business 
hours). 
  TM27 Annie here – Some low blood sugar 
(BS) warning signs: dizzy, shaky, 
nervous,  grouchy, sweaty, hungry, 
confused, weak, blurred vision.  Check 
your blood sugar! 
  TM28 Annie here – Diabetes is a problem 
that causes blood sugar to rise higher 
than normal.  Routinely check your 
blood sugar.   
  TM29 Annie here – Not controlling high 
blood sugars can hurt your body 
including your eyes, kidneys, nerves 
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and heart.   
  TM30 Annie here – Do you need help 
managing your diabetes?  Contact your 
nurse at 610-384-7711*2 (business 
hours) or *3(nonbusiness hours). 
 
